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Abstract
Background: Efforts to improve the care of patients with chronic disease in primary care settings have been
mixed. Application of a complex adaptive systems framework suggests that this may be because implementation
efforts often focus on education or decision support of individual providers, and not on the dynamic system as a
whole. We believe that learning among clinic group members is a particularly important attribute of a primary care
clinic that has not yet been well-studied in the health care literature, but may be related to the ability of primary
care practices to improve the care they deliver.
To better understand learning in primary care settings by developing a scale of learning in primary care clinics
based on the literature related to learning across disciplines, and to examine the association between scale
responses and chronic care model implementation as measured by the Assessment of Chronic Illness Care (ACIC)
scale.
Methods: Development of a scale of learning in primary care setting and administration of the learning and ACIC
scales to primary care clinic members as part of the baseline assessment in the ABC Intervention Study. All clinic
clinicians and staff in forty small primary care clinics in South Texas participated in the survey.
Results: We developed a twenty-two item learning scale, and identified a five-item subscale measuring the
construct of reciprocal learning (Cronbach alpha 0.79). Reciprocal learning was significantly associated with ACIC
total and sub-scale scores, even after adjustment for clustering effects.
Conclusions: Reciprocal learning appears to be an important attribute of learning in primary care clinics, and its
presence relates to the degree of chronic care model implementation. Interventions to improve reciprocal learning
among clinic members may lead to improved care of patients with chronic disease and may be relevant to
improving overall clinic performance.
Background
Despite a well-developed evidence base regarding opti-
mal treatments for many chronic diseases, including
hypertension, type 2 diabetes, congestive heart failure,
and chronic obstructive pulmonary disease, many
patients seen in primary care settings do not receive
these treatments [1,2]. Efforts to improve the delivery of
evidence-based care have largely focused on provider
knowledge [3-5] and decision support [6-11]. However,
systematic reviews suggest that educational or knowl-
edge-based interventions targeting individual providers
to improve quality of care have been largely unsuccess-
ful [12-14]. This finding suggests that we cannot depend
only upon individual knowledge or decision-making cap-
ability of providers to improve care. Instead, focusing
also on the larger systems in which patients receive care
may lead to better results.
The chronic care model reflects this idea through its
attention to not only patients and providers, but on the
healthcare system itself [15]. Its focus on elements of a
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any medium, provided the original work is properly cited.healthcare system that are important for chronic disease
management, specifically self-management support,
decision support, clinical information systems, and deliv-
ery system design, reflect the understanding that the
healthcare system in which care is delivered influences
chronic disease management [16]. The chronic care
model, however, is not specific about the dynamics of
health care systems or the evolving context in which
care is delivered, nor is it specific about how these ele-
ments are implemented. Understanding these dynamics
is critical to changing them, and to improving the care
of patients with chronic disease [17,18].
Conceptualizing healthcares e t t i n g ss u c ha sp r i m a r y
care as clinical microsystems gives us insight into the
dynamics of clinical systems, and may make our efforts
to improve chronic care delivery more effective. Clinical
microsystems are the individual, functional units in
which care is delivered, such as a primary care clinic, an
inpatient unit, or an intensive care unit. A growing lit-
erature provides support for the application of complex
adaptive system (CAS) theory to these clinical systems
[19-24]. CASs are comprised of groups of individuals
who learn, self-organize to complete tasks, and co-
evolve with their external environment [19,22]. Addi-
tionally, they are defined by non-linearity, meaning that
inputs and outputs may not be proportional or even
necessarily predictable. In a CAS, the inter-dependencies
among the agents are as important if not more impor-
tant than the characteristics of the agents in understand-
ing system outcomes.
These attributes of CAS suggest that the ability to
learn is critically important. Learning is a social, shared
process through which individuals incorporate new
information in ways that lead them to change their
mental models and adapt. The ability to learn can help
people deal with an uncertain and changing environ-
ment more effectively. There is evidence to support the
importance of learning in clinical microsystems: in oper-
ating room teams where learning occurs more effectively
throughout the group, new techniques are more quickly
adapted [25]; when learning occurs in nursing homes,
patients receive better care [26].
Despite this insight, the phenomenon of learning in
clinical microsystems is not well understood. We sought
to better understand the ways in which learning occurs
in primary care settings and to relate learning to primary
care clinic performance. To accomplish this, we first
developed a scale designed to measure attributes of learn-
ing based on the literature related to learning in the orga-
nizational and educational psychology fields. We report
the development of this learning scale and the factor ana-
lysis of the scale items. To understand the association
between learning and clinic performance, we then ana-
lyzed the association between learning scale scores and
degree of chronic care model implementation, as mea-
sured by the Assessment of Chronic Illness Care (ACIC)
scale [27]. We chose the ACIC scale because we believe
chronic disease management is a critical function of pri-
mary care clinics, and because ACIC scores have been
linked to patient outcomes [28,29]. We hypothesized that
provider and staff ratings of learning would be associated
with their assessment of the extent to which the chronic
care model had been implemented in their clinics.
Methods
Development of a learning scale
We convened a multidisciplinary team with expertise in
improving provider behavior and organizational change.
In 2006-2007, we conducted a targeted search focused
on pulling together a diverse set of papers that discussed
learning in terms of a social activity that is inherent in
organizations, teams, and individuals. We focused on
the organizational learning and educational psychology
literatures, beginning with key papers that operationalize
learning in organizations [30-33], learning in teams
[34,35], and learning by individuals [36-38]. We
expanded our review by working backwards and for-
wards, examining works referenced by those authors
and references of those authors in subsequent publica-
tions. This literature was synthesized by three team
members into a summary of themes associated with
learning, shown in Additional file 1[30-47]. With the
assistance of the fourth team member, items were devel-
oped to explore the presence of these learning themes
in primary care settings. We believed that learning
would be embedded in the following types of clinic
member actions: asking questions beyond the presenting
issue, sharing knowledge about a patient or a disease,
staff and patient education, learning as things happen in
the clinic, and learning from unexpected events or mis-
takes. We also believed that learning would occur
through conversation and reflection. These understand-
ings formed the basis of the questions about learning.
We created a new scale consisting of twenty-two items
reflecting the learning themes identified in our literature
review. The scale instructs respondents to indicate their
level of agreement with each statement using a 5-point
Likert scale. Responses for each item are scored from one
(strongly agree) to five (strongly disagree). Scale items
were pilot tested in three Veterans Affairs (VA) primary
care clinics and two VA contract clinics in South Texas
and administered to one hundred and one staff and pro-
viders across those five clinics, including front desk staff,
medical assistants, nurses, and physicians. Cronbach’s
alpha for the learning questions based on this sample was
0.814, indicating good internal consistency. Based on
feedback and questions from participants in the pilot, the
wording of specific items was refined. This refinement
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to positive ones, and using the word “I” consistently
instead of “we.” The final list of items is shown in Addi-
tional file 2.
Administration of the learning survey
The ABC study is a cluster randomized controlled trial
testing the effectiveness of a practice facilitation inter-
vention to improve the processes of care and outcomes
for diabetic patients in forty primary care clinics in
South Texas. As part of this study, a baseline survey
that included the learning scale items was administered
to all clinicians and office staff of these primary care
clinics prior to the start of the intervention by the
research team. Here we report on the results of the
baseline cross-sectional survey.
The primary care clinics included in the ABC study
are generally small, autonomous, physician-owned
clinics with four or fewer primary care providers. Thirty
of the clinics have only one physician, and of these
thirty, eleven had one or more non-physician providers
(either physician assistant or nurse practitioner). Ten
clinics had two to four physicians and of those, five had
at least one physician assistant or nurse practitioner. No
clinics had other types of providers such as nutritionists
or counselors.
Chronic care model implementation assessment
The extent to which each clinic provides optimal care
for patients with chronic illnesses was measured with
the Assessment of Chronic Illness Care scale (ACIC)
[27]. The ACIC is a twenty-five item questionnaire that
asks health care providers to rate the degree of support
for each of the six elements of the Chronic Care Model
(CCM) in their health care system: delivery system rede-
sign, patient self-management support, decision support,
information support, community linkages, and health
system support. Response choices for each item range
from zero to eleven, with eleven representing optimal
chronic care support. In addition to a total score reflect-
ing overall CCM implementation, the ACIC score can
be split into six sub-scales that reflect each of the ele-
ments contained in the model. Version 3.5 of the ACIC
was used in this study, and in addition to the 6 sub-
scales, also includes items that address how well a prac-
tice integrates the CCM elements [48]. Preliminary data
indicate the ACIC is responsive to changes chronic care
delivery and correlates well with other measures of pro-
ductivity and system improvements [27]. Prior research
by members of this team also suggest that ACIC scores
are associated with clinical outcomes such as A1c con-
trol and ten-year risk of a cardiovascular event. That is,
patients who attend clinics with higher ACIC scores
have lower A1c values and lower risk [28,29].
W ei n c l u d e dt h eA C I Ci nt h eb a s e l i n es u r v e yc o m -
pleted by all clinic members in the forty clinics enrolled
in the ABC study.
Factor analysis of the learning survey
We performed a principal components factor analysis of
the learning scale [49]. Eigenvalues over 1, scree plot
inspection, and determination of simple structure across
items were used to identify potential factors. Cronbach
coefficient alpha scores in the range of 0.7 were used to
identify those factors with the greatest degree of internal
validity.
Association between learning survey and ACIC
We calculated Pearson correlation coefficients between
subscales identified in the factor analysis, total ACIC
scores, and ACIC sub-component scores related to each
element of the CCM.
Results
Two-hundred and ninety-six respondents from 40
clinics completed the survey during the period from
October 2007 to May 2010. Fifteen percent of these
were physicians, and 6% non-physician providers. The
remainder of the respondents were other clinic staff
members, such as front desk staff or medical assistants.
Characteristics of the clinics surveyed are shown in
Table 1. Medicare is the government-sponsored heath-
care program for persons over age 65 in the United
States, and reflects the proportion of geriatric patients
in each practice. The number of managed-care contracts
is a reflection of the number of insurers with which
each practice is contracted.
Principal components factor analysis revealed three
factors with Cronbach coefficient alpha scores of 0.82,
0.57, and 0.68. Factor loading ranged from 0.44 to 0.77.
The factors with scores of 0.57 and 0.68 were eliminated
based on being below our acceptability threshold, and
items not being conceptually similar. We examined the
eight items in the factor withas c o r eo f0 . 8 2 .B a s e do n
the conceptual content included in these items and their
factor loading, we concluded that five of the eight items
were capturing an idea of learning as a shared, back-
and-forth process between clinic members. We called
this concept “reciprocal learning” to reflect what we
believed was the notion of reciprocal interdependency -
an interdependency in which the output of a system is
produced by the collaboration of all contributing enti-
ties, and in which these entities are dependent on each
other to produce the optimal system-level output [50].
The specific items in the reciprocal learning factor are
shown in Table 2. The Cronbach alpha for the five
items was 0.79. The mean score for each item across
clinics was 3.83 (SD = 0.72), with a range from 1.4 to 5.
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procal learning factor are shown in Additional file 3.
The mean, median, and range in ACIC scores and
component scores across clinic are shown in Table 3.
These scores indicate that there was a broad range in
the extent to which practices had implemented the
CCM elements. Inspection of normalized residual plots
and skewness statistics reveal that all the variables in
our analysis conformed to normal distributions, as do
the close correspondence between the mean and median
of each variable in the table.
Table 4 shows the Pearson correlations between learn-
ing scale scores and ACIC total and component scores.
Correlation between the reciprocal learning and the
ACIC score and subscales ranged from 0.28 to 0.46. We
adjusted this analysis to account for the clustering effect
of consistency of responses within clinics to reduce the
potential bias that could result from clustering. The
intraclass correlations (ICC) of the variables ranged
from .10 to .22 suggesting that respondents within clinic
tend to answer in a similar manner therefore affecting
standard error estimates. MLWin software [51] was
used to obtain unbiased associations. Adjusted correla-
tions are also shown in Table 4.
Discussion
We sought to better understand learning in primary care
clinics, and the relationship between learning and clinic
performance as measured by the degree to which the
CCM was present in primary care clinics. To accomplish
this, we first developed and administered a twenty-two
item learning scale that reflected 6 learning themes
described in the organizational and educational psychol-
ogy literature. We then performed a factor analysis to
examine which items most closely clustered together in
the scale responses. We used the resulting factors to bet-
ter understand which aspects of learning were most rele-
vant within primary care settings. This analysis identified
a subset of five items that reflect a learning process that
occurs between people where each learns from sharing
with the other, and in which the learning acquired from
one person becomes the foundation for further learning
by others in a building, iterative process. Because of the
mutual and iterative nature of this process, we believe it
reflects the concept of reciprocal learning [50]. We found
a wide range of responses across clinics to the items on
the five-item reciprocal learning scale, indicating that
responses to the items on this scale can be used to discri-
minate between the clinics.
Table 1 Characteristics of surveyed clinics
Clinic characteristic Mean Median Range
Number of providers(MD,DO,PA,NP) 2.6 2 1 to 7
Number of staff 5.7 5 2 to 12
% clinics with EHR’s 64%
Number of active patients in practice 4267 3350 1000 to 12000
Number of patient visits/week 136.3 150 175 to 315
Number of managed care contracts 14.1 5 0 to 70
% Medicare patients 34 40 0 to 80
% practices with a patient tracking or registry system 5%
% practices experiencing a financial loss in the last three years 24%
% practices hosting students or residents 52%
% practices holding regular business meetings 76%
Table 2 Items in the reciprocal learning subscale
identified by factor analysis
Survey Item
I am frequently taught new things by other people in this clinic
I learn a lot about how to do my job by talking with the people in the
clinic
When we have a problem in this clinic, we tend to examine it carefully
so that we can come to an understanding of the problem and why it
occurred
In this clinic, we frequently learn about new things together as a group
I learn how to do things in this clinic by sharing knowledge with team
members
Table 3 Mean, median and range in ACIC scores across
clinics
ACIC component Mean scores Median
scores
Range across
clinics
Total ACIC score 204.0 (74.8) 204.0 0 - 374
Community linkages 16.1 (9.3) 16.0 0-33
Self-management support 24.2 (9.8) 24.0 0-44
Decision support 23.5 (9.9) 23.5 0-44
Delivery system design 38.6 (13.4) 38.0 0-66
Clinical information systems 28.6 (13.1) 27.0 0-55
Health system support 35.8 (14.9) 35.0 0-66
Integration of elements 40.1 (14.4) 42.0 0-66
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care settings, we wanted to understand the possible
association between learning and clinic performance.
Because we view the care of chronic illness and the pre-
sence of the chronic care model elements to be critical
aspects of primary care delivery, we used ACIC scores
as a measure of primary care clinic performance and
tested the association between reciprocal learning and
the ACIC. Reciprocal learning was significantly asso-
ciated with ACIC scores, suggesting that this type of
learning may be particularly important for successful
chronic care model implementation.
This conceptualization of learning moves beyond the
idea of one person learning from another to that of people
learning together, building on each other’su n d e r s t a n d i n g s .
These findings echo studies from operating room teams
and nursing home caregivers that demonstrated the
importance of each individual contributing to care in a
shared way [25,34]. The literature related to learning in
healthcare settings is limited, and our results should be
considered a first step in the development of the concept
of reciprocal learning in these settings. However, because
learning is a social activity that is dependent on relation-
ships and the ability of clinic members to have the oppor-
tunity to speak to each other, studies on relationships,
conversation, and reflection [52-56] in healthcare settings
complement our findings.
Our design of developing a scale to understand learning
has several limitations. First, we developed our scale based
on descriptions of learning in non-healthcare disciplines.
While physicians and researchers with knowledge of pri-
mary care settings applied the concepts in ways that would
be meaningful to healthcare providers in the development
of the survey items, we may have missed aspects of
learning important to healthcare settings that were not
part of other disciplines. Second, using a scale administered
at a single point in time may not be optimal for describing
a dynamic and evolutionary process such as learning.
Despite this, our results do discriminate between clinics
and point to what we believe is an important concept of
reciprocal learning. Finally, our findings are limited in that
we only included forty small primary care clinics in South
Texas. These results may not translate as easily to larger
primary care practices or more integrated group settings,
or in other geographic areas.
Despite these limitations, our findings are an important
step forward in understanding the role of learning in pri-
mary care clinics. This understanding may be particularly
important in light of efforts to implement patient-cen-
tered medical home (PCMH) care models [57,58] in Uni-
ted States primary care settings. The purpose of the
PCMH is to provide patient-centered care in which all
clinic members are engaged and responsible in the care
of all patients. Reciprocal learning may be an important
way to improve engagement of clinic members and their
ability to learn from each other to improve patient care.
Improved care of patients with chronic disease is an
important part of the PCMH model, and the CCM ele-
ments are shared with those of the PCMH. Successfully
implementing these models of care is not a simple or sta-
tic process. It requires not only attention to multiple
aspects of the system in which care is delivered, but also
an emphasis on patients’ support system, and their ability
to manage their diseases. To accomplish this requires the
active and proactive engagement of staff and providers to
be alert and open to new ways of doing things, to under-
stand the impact of the way they do things on others,
and to learn not only from, but with each other and
respond to the needs of their patients with chronic ill-
nesses [55]. This may explain why reciprocal learning is
associated with the degree to which the chronic care
model was present in each clinic.
Interpretation of our results underscores the idea that
the kinds of learning required in clinical microsystems are
more sophisticated than typically acknowledged. Learning
is an interdependent process that occurs between and
among all members of the clinic. Managing learning as an
interdependent process will likely be difficult, but our find-
ings suggest that it will be necessary to improving the care
delivered to patients with chronic disease.
Conclusions
We describe the construct of reciprocal learning in primary
care clinics, an activity through which clinic members learn
from each other in an iterative, building process. Reciprocal
learning appears to be an important attribute of learning in
primary care clinics, as its presence relates to the degree of
chronic care model implementation. Interventions to
Table 4 Association between reciprocal learning sub-
scale and ACIC total and component scores
ACIC Component Correlation
coefficient
p-value Correlation
coefficient
adjusted for
clustering
effect
p-value
Total ACIC score .44 <.0001 .38 <.0001
Community linkages .28 <.0001 .26 <.0001
Self-management
support
.40 <.0001 .35 <.0001
Decision support .39 <.0001 .33 <.0001
Delivery system
design
.45 <.0001 .39 <.0001
Clinical information
system
.38 <.0001 .25 <.001
Health system
support
.43 <.0001 .38 <.001
Integration of
elements
.45 <.0001 .42 <.0001
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lead to improved care of patients with chronic disease and
may be relevant to improving overall clinic performance.
Reciprocal learning may also be important for clinics’ abil-
ity to move to more patient-centered models of care.
Additional material
Additional file 1: Themes or activities related to learning identified
by literature search. This file lists the six themes related to learning
identified in the literature search and provides references and examples
for each.
Additional file 2: Learning Scale items. This file lists the twenty-two
items in the final learning scale administered in this study.
Additional file 3: Description of scores on each item in the
reciprocal learning scale. This file lists the items in reciprocal learning
scale and lists the minimum, maximum, and mean scores and standard
deviation for each item.
Acknowledgements
The research reported here was supported by the National Institute of
Health (NIDDK Grant R18DK075692) and the Department of Veterans Affairs,
Veterans Health Administration, Health Services Research and Development
Service. Investigator salary support is provided through this funding, and
through the South Texas Veterans Health Care System. Dr. McDaniel receives
support from the IC
2 Institute of the University of Texas at Austin.
The views expressed in this article are those of the authors and do not
necessarily reflect the position or policy of the Department of Veterans
Affairs.
Author details
1South Texas Veterans Health Care System and the Department of Medicine
at the University of Texas Health Science Center at San Antonio, San
Antonio, Texas, USA.
2South Texas Veterans Health Care System and the
Department of Family and Community Medicine at the University of Texas
Health Science Center at San Antonio, San Antonio, Texas, USA.
3Arizona
State University, Mary Lou Fulton Teachers College, Phoenix, Arizona, USA.
4The McCombs School of Business, the University of Texas at Austin, Austin,
Texas, USA.
Authors’ contributions
MJ carried out the literature review of learning with assistance from HL. MJ,
HL, RRM led the development of the learning scale. MP conceived and
carried out the ABC study in collaboration with PHN. RP performed the
statistical analysis. LL drafted the manuscript. All authors were involved in
review and interpretation of the reported results. All authors read and
approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 28 June 2010 Accepted: 23 February 2011
Published: 23 February 2011
References
1. Andrade SE, Gurwitz JH, Field TS, Kelleher M, Majumdar SR, Reed G, Black R:
Hypertension management: the care gap between clinical guidelines
and clinical practice. Am J Managed Care 2004, 10(7):481-6.
2. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA, Rubin HR:
Why don’t physicians follow clinical practice guidelines? A framework
for improvement. JAMA 1999, 282(15):1458-65.
3. Iliffe S, Wilcock J, Griffin M, Jain P, Thune-Boyle I, Koch T, Lefford F:
Evidence-based interventions in dementia: a pragmatic cluster-
randomised trial of an educational intervention to promote earlier
recognition and response to dementia in primary care. Trials 2010, 11:13.
4. Valles-Fernandez R, Rosell-Murphy M, Correcher-Aventin O, Mengual-
Martinez L, Aznar-Martinez N, Prieto-De Lamo G, Franzi-Siso A, Puig-
Manresa J, Bonet-Simo JM: A quality improvement plan for hypertension
control: the INCOTECA Ptoject. BMC Public Health 2009, 9:89.
5. Schieffercecker KE, Reed VA, Homa K: A training intervention to improve
information management in primary care. Fam Med 2008, 40(6):423-32.
6. Bosworth HB, Olsen MK, Dudley T, Orr M, Goldstein MK, Datta SK, MdCant F,
Gentry P, Simel DL, Oddone EZ: Patient education and provider decision
support to control blood pressure in primary care: a cluster randomized
trial. Am Heart J 2009, 157(3):145-6.
7. Holbrook A, Thabane L, Keshavjee K, Dolovich L, Bernstein B, Chan D,
Troyan S, Foster G, Gerstein H: Individualized electronic decision support
and reminders to improve diabetes care in the community: COMPETE II
randomized trial. CMAJ 2009, 181(1-2):37-44.
8. Peiris DP, Joshi R, Webster RJ, Groenestein P, Usherwood TP, Heeley E,
Turnbull FM, Lipman A, Patel AA: An electronic clinical decision support
tool to assist primary care providers in cardiovascular disease risk
management: development and mixed methods evaluation. J Med
Internet Res 2009, 11(4):e51.
9. Lee NJ, Chen ES, Currie LM, Donovan M, Hall EK, Jia H, John RM, Bakken S:
The effect of a mobile clinical decision support system on the diagnosis
of obesity and overweight in acute and primary care encounters.
Advances Nursing Sci 2009, 32(3):211-21.
10. Fung CH, Tsai JS, Luluejian , Glassman P, Patterson E, Doebbeling BN,
Asch SM: An evaluation of the Veterans Health Administration’s clinical
reminder system: a national survey of generalists. JGIM 2008, 34(4):392-8.
11. Knab JH, Wallace MS, Wagner RL, Tsoukatos J, Weinger MB: The use of a
computer-based decision support system facilitates primary care
physicians’ management of chronic pain. Anesthesia & Analgesia 2001,
93(3):712-20.
12. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L,
Whitty P, Eccles MP, Matowe L, Shirran L, Wensing M, Dijkstra R,
Donaldson C: Effectiveness and efficiency of guideline dissemination and
implementation strategies. Health Technol Assess 2004, 8(6):iii-iv, 1-72.
13. Bryan C, Boren SA: The use and effectiveness of electronic clinical
decision support tools in the ambulatory/primary care setting: a
systematic review of the literature. Informatics in primary care 2008,
16(2):79-91.
14. Green CJ, Fortin P, Maclure M, Macgregor A, Robinson S: Information
system support as a critical success factor for chronic disease
management: necessary but not sufficient. Int J Med Inform 2006,
75(12):818-28.
15. Bodenheimer T, Wagner EH, Grumbach K: Improving primary care for
patients with chronic illness: the chronic care model, part 2. JAMA 2002,
288(15):1909-14.
16. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A:
Improving chronic illness care: translating evidence into action. Health
Affairs 2001, 20(6):64-78.
17. Parchman M, Kaissi AA: Are elements of the chronic care model
associated with cardiovascular risk factor control in type 2 diabetes?
J Comm J Quality & Pt Safety 2009, 35(5):133-8.
18. Solberg LI, Crain AL, Sperl-Hillen JM, Hroscikoski MC, Engebretson KI,
O’Connor PJ: Care quality and implementation of the chronic care
model: a quantitative study. Ann Fam Med 2006, 4(4):310-6.
19. Plsek PE, Greenhalgh T: Complexity science: The challenge of complexity
in health care. Bmj 2001, 323(7313):625-8.
20. Miller WL, McDaniel RR Jr, Crabtree BF, Stange KC: Practice jazz:
understanding variation in family practices using complexity science.
J Fam Pract 2001, 50(10):872-8.
21. Plsek P: Redesigning Health Care with Insights from the Science of
Complex Adaptive Systems. Crossing the Quality Chasm: A New Heath
System for the 21st Century: National Academy of Sciences 2000, 309-322.
22. Cilliers P: Complexity and Postmodernism: Understanding Complex
Systems. New York, NY: Routledge; 1998.
23. Litaker D, Tomolo A, Liberatore V, Stange KC, Aron D: Using Complexity
Theory to Build Interventions that Improve Health Care Delivery in
Primary Care. J Gen Intern Med 2006, 21:S30-4.
24. Leykum LK, Pugh J, Lawrence V, Parchman M, Noel PH, Cornell J,
McDaniel RR: Organizational interventions employing principles of
complexity science have improved outcomes for patients with type 2
diabetes. Imp Sci 2007, 2:8.
Leykum et al. BMC Health Services Research 2011, 11:44
http://www.biomedcentral.com/1472-6963/11/44
Page 6 of 725. Edmondson A: Speaking up in the Operating Room: How Team Leaders
Promote Learning in Interdisciplinary Action Teams. Journal of
Management Studies 2003, 40(6):1419-1452.
26. Anderson RA, Ammarell N, Bailey D Jr: Nurse assistant mental models,
sensemaking, care actions, and consequences for nursing home
residents. Qualitative Health Research 2005, 15(8):1006-21.
27. Bonomi AE, Wagner EH, Glasgow RE, VonKorff M: Assessment of chronic
illness care (ACIC): a practical tool to measure quality Practice. Health
Serv Res 2002, 37:791-820.
28. Parchman ML, Pugh JA, Want CP, Romero RL: Glucose control, self-care
behaviors, and the presence of the chronic care model in primary care
clinics. Diabetes Care 2007, 30(11):2849-54.
29. Parchman ML, Zeber JE, Romero RR, Pugh JA: Rish of coronary artery
disease in type 2 diabetes and the delivery of care consistent with the
chronic care model in primary care settings: a STARNet study. Med Care
2007, 45(12):1129-34.
30. March JG: Exploration and exploitation in organizational learning. Org
Science 1992, 2(1):71-87.
31. Argyris C, Schon D: Organizational learning II: Theory, method and
Practice. Sydney: Addison-Wesley; 1996.
32. Huber GP: Organizational learning: The contributing processes and the
literatures. Org Science 1991, 2(1):88-115.
33. Vera D, Crossan M: Organizational learning and knowledge management;
Toward an interactive framework. In Blackwell handbook of organizational
learning and knowledge management. Edited by: Easterby-Smith M, Lyles M.
Oxford: Blackwell Publishing; 2003:122-42.
34. Edmundson AC, Bohmer RM, Pisano GP: Disrupted Routines: Team
learning and New Technology Implementations in Hospitals. ASQ 2001,
46:685-716.
35. Brown JS, Duguid P: Organizational learning and communities-of
practice: toward a unified view of working, learning, and innovation. Org
Science 1991, 1:40-57.
36. Greeno JG, Collins AM, Resnick LB: Cognition and learning. In Handbook of
educational psychology. Edited by: Berline D, and Calfee R. New York:
Macmillan; 2003:15-46.
37. Langer E: The power of mindful learning. Cambridge, MA: Da Capo Press;
1997.
38. Schallert DL, Martin DB: A psychological analysis of what teachers and
students do in the language arts classroom. In Handbook of research on
teaching the English language arts. Edited by: Flood J, Lapp D, Squire JR,
Jensen JR. New York: Macmillan; 2003:31-45.
39. Daft RL, Weick KE: Toward a model of organizations as interpretation
systems. Academy of Management Review 1984, 26(2):284-295.
40. Edmondson AC: The local and variegated nature of learning in
organizations: A group-level perspective. Org Science 2002, 13(2):128-146.
41. Edmondson AE, Woolley AW: Understanding outcomes of organizational
learning and interventions. In Blackwell handbook organizational learning
and knowledge management. Edited by: Easterby-Smith M, Lyles M. Oxford:
Blackwell Publishing; 2003:185-211.
42. Hedberg B: How organizations learn and unlearn. In Handbook of
organizational design. Edited by: Nystrom PC and Starbuck WH. Oxford:
Oxford University Press; 1980:8-27.
43. Starbuck WH, Hedberg B: How organizations learn from success and
failure. In Handbook of Organizational Learning & Knowledge. Edited by:
Dierkes M, Berthoinantal A, Child J, Nonaka I. Oxford: Oxford University
Press; 2001:327-350.
44. Salomon G, Perkins DN: Individual and social aspects of learning. In
Review of Research in Education Vol. 23. Edited by: Pearson PD, Iran-Nejad A.
Washington, DC: American Educational Research Association; 1998:1-24.
45. Wertsch JV: A sociocultural approach to socially shared cognition. In
Perspectives on socially shared cognition. Edited by: Resnick LB, Levine JM,
Teasley SD. Washington, DC: American Psychological Association;
1991:85-100.
46. Nonaka I, Toyama R, Byosiere P: A theory of organizational knowledge
creation: Understanding the dynamic process of creating knowledge. In
Handbook of Organizational Learning & Knowledge. Edited by: Dierkes M,
Berthoinantal A, Child J, Nonaka I. Oxford, UK: Oxford University Press;
2002:491-534.
47. Dibella AJ, Nesiv EC, Gould JM: Understanding organizational learning
capability. J Mgmt Studies 1996, 33(3):361-79.
48. Improving chronic illness care (ACIC): The assessment of chronic illness
care Version 3.5. [http://www.improvingchroniccare.org/downloads/
acic_v3.5a.doc], Available at.
49. Gorsuch RL: Factor Analysis. Hillsdale, NJ: Lawrence Erlbaum; 1983.
50. Thompson JD: Organizations in Action. New York: McGraw Hill; 1967.
51. Rasbash J, Charlton C, Browne WJ, Healy M, Cameron B: MLwiN Version
2.02. Centre for Multilevel Modelling, University of Bristol; 2005.
52. Lanham HJ, McDaniel RR, Crabtree BF, Miller WL, Stange K, Tallia A,
Nutting PA: How improving practice relationships among clinicians and
nonclinicians can improve quality in primary care. Joint Comm J Qual and
Patient Safety 2009, 35(9):457-66.
53. Jordan ME, Lanham HJ, Crabtree BF, Nutting PA, Miller WL, Stange , Kurt C,
McDaniel , Reuben R Jr: The role of conversation in health care
interventions: Enabling sensemaking and learning. Implementation
Science 4(15):1-13.
54. Stroebel CK, McDaniel RR, Crabtree BF, Miller WL, Nutting PA, Stange KC:
How complexity science can inform a reflective process for
improvement in primary care. Joint Comm J Quality and Pt Safety 2005,
31(8):438-46.
55. Weick KE, Roberts KH: Collective mind in organizations: heedful inter-
relating on flight decks. Admin Sci Quarterly 1004, 357-81.
56. Anderson RA, McDaniel RR: RN participation in organizational decision
making and improvements in resident outcomes. Health Care Manage
Rev 1999, 24:7-16.
57. Agency for Healthcare Research and Quality Patient Centered Medical
Home Resource Guide: [http://www.pcmh.ahrq.gov/portal/server.pt/
community/pcmh__home/1483/what_is_pcmh_].
58. Homer CJ, Baron RJ: Scaling up primary care transformation: what we
know and what we need to know. JGIM 2010, 25:625-9.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6963/11/44/prepub
doi:10.1186/1472-6963-11-44
Cite this article as: Leykum et al.: Reciprocal learning and chronic care
model implementation in primary care: results from a new scale of
learning in primary care. BMC Health Services Research 2011 11:44.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Leykum et al. BMC Health Services Research 2011, 11:44
http://www.biomedcentral.com/1472-6963/11/44
Page 7 of 7